Neuromuscular contacts induce nitric oxide signals in skeletal myotubes in vitro.
It has previously been shown that skeletal myotubes express nitric oxide synthase (NOS) and produce and release NO signals. NOS is also part of agrin-induced acetylcholine receptor aggregations on myotubes. As nerve-muscle interactions underlie reciprocal signaling mechanisms, we hypothesized that NO signals in target myotubes may be induced by neuromuscular contacts in development. Chimeric neuron-myotube co-cultures were prepared using p75-selected spinal cord neurons from embryonic chicken. Confocal imaging revealed robust 1,2-diaminoanthraquinone red fluorescence indicative of de novo formation of NO only in those myotubes which were contacted by neurites, also verified by pre- and postsynaptic marker costaining (anti-synaptotagmin and alpha-bungarotoxin). Neither soluble agrin nor sensory dorsal root ganglionic neurons showed comparable effects in this model. We concluded that in target skeletal muscle cells the NOS/NO system is controlled by motoneuron contacts by as yet incompletely understood signaling mechanisms. Endogenous NO signaling in myotubes may be essential during synapse formation and plasticity of the neuromuscular system.